The kinase c-Src and the phosphatase TC45 coordinately regulate c-Fos tyrosine phosphorylation and c-Fos phospholipid synthesis activation capacity.
Our previous work showed that in T98G cells, a human glioblastoma multiforme-derived cell line, the association of c-Fos to the endoplasmic reticulum (ER) and consequently, the capacity of c-Fos to activate phospholipid synthesis, is regulated by the phosphorylation state of tyrosine (tyr) residues #10 and #30 of c-Fos. The small amount of c-Fos present in quiescent cells is tyr-phosphorylated, is dissociated from the ER membranes and does not activate phospholipid synthesis. However, on induction of the cell to re-enter growth, c-Fos expression is rapidly induced, it is found dephosphorylated, associated to ER membranes and activating phospholipid synthesis (Portal et al., 2007). Herein, using in vivo and in vitro experimental strategies, we show that the kinase c-Src is capable of phosphorylating tyr residues of c-Fos whereas the phosphatase TC45 T-cell protein-tyr phosphatase (TC-PTP) dephosphorylates them, thus enabling c-Fos/ER association and activation of phospholipid synthesis. Results also suggest that the regulation of the phosphorylation/dephosphorylation cycle of c-Fos occurs at the TC-PTP level: induction of cells to re-enter growth promotes the translocation of TC45 from a nuclear to a cytoplasmic location concomitant with its activation. Activated TC45 in its turn promotes dephosphorylation of pre-formed c-Fos, enabling cells to rapidly activate phospholipid synthesis to respond to its growth demands.